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I. GENERAL

Joviets Reviow the FPinld of Voleanology

The First All-Union Volcanological Conferonce was held in Yerevan
between 23 Soptambor and 2 October 1959, It wus attended by repro-
sentatives of 86 different geologioul or closoly allied institutions.
Inasmuch as this wuo the first conferonce of its type, its purpose was
the clarification and ovaluntion of the present-day statuo of voloanology

. in the USSR, the pointing up of underdeveloped aspeocts of the field ard
the working up of recommendations oonoerning future research on the
most important thooretiocul and pruotical problems of volcanoclogy.

Conferonce reports were devoted to probloms of the study of present-
day and ancient vulounism in the USSR and mony assooiated subjects,

The conferoes agreed that one of tho important tesks of Soviet
geologiocal science is the expansion of paleovoloanologiocal research for
the purpose of reocreating the history of vulcanism and finding the laws
governing it,

The problem of tho role of vulsanism in the evolution of the Earth
and its geological history is closely assooiated with the problem of
cosmic vulecanism and the comparative study of the system Moon-Earth.
The assembled soientists noted the need for a closer working relation=
ship between volcanological and astronomical research.

The conforence devoted considerable attention to the matter of
volcanological provinces and formations and the mineral deposits
associated with them. Also discussed were the basic differences in
volcanological manifestations on island arcs, on continental coasts and
in reglons deep within the continents.,

During the conference a symposium was held on the subject of
classification, nomenclature and terminology; primary attention was
devoted to the classification of pyroclastic rocks, a matter of heated

. dispute. The solution of this problem is very important for geological
work, which badly needs a unified classification. The problem was
delegated to a special committee.

The conference demonstrated the great value of contact between
volcanologists, structural geologists, petrographers, geochemists,
geophysicists, physical chemisis and astronomers. It was recommended
that such contact be increasingly expanded and intensified.

During the conference thoge present participated in field trips for
familiarization with the various volocanological formations of Armenia.
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The conforenco ourmarked the following ns the basio dirootions in
volcunologicanl regeurchs tho study of the lawo of devolopment of presont-
duy and anciout vulounism in the USSR, the dlscovery of the luws of
formation and areal distribution of minorals associated with vuleaniom;
olarifiontion of the Barth's goothermnl ragime and ways to muke practical
uoo of doep heakj rosoarch in the fleld of prediction of volcanlic
eruptions and volcunological rogionalization for tha purpose of warning
tho population of throatening dunger; the otudy of vulcaniom as a
planetury and cosmic phenomenon, oopociolly vuloanlom on the Moon and
plonets.

For o disoussion of the individual problems of volcanology it was
decided to hold specinl symposia on an annual busis. The next volcan-
ologicul conferencs is pianned for 1963 in Petropavlovsk-on-Kamchatka.
(" Important Problems of Volounology", by Professor V. I. Vledavets,
Vestnik Akademii Nauk, No. 1, pp. 106-108)

Acndemician Burdin Reviews the Accomplishmonts of the International
Geophysical Year

In a nine-page urtiole appearing in the January 1960 issue of the
Vestnik of the Academy of Sciences of the USSR, Academiocien I. P. Bardin
presents an impressive enumeration of the acocmplishments of the IGY
between 1 July 1957 and 31 Decembexr 1959.

"Phere is no doubt", he states, "that the IGI was of revolutionary |
significance in both scientific and organizational respects. It
opened new horizons in the various fields of geophysics and allied
disciplines and has brought many branches of science closer together
by the setting of common goals. It has ylelded a series of unexpested
discoveries end basically changed many ideas that had prevailed two
or three years earliex".

"The conolusions which are veing drawn from even the first pre-
liminary scientific results of the IGY, decidedly demand that the system
of dnily geophysical observations organized in cornection with the IGY
be mointained and brought into correspondence with the new tasks standing
before the field of geophysics".

"Despite the foct that the prosessing and refinement of IGY date
is still far from completed, we have already reneived many interesting
results of greut theoretical and practical significance".

Bardin then runs down a ohecklist of the impartant discoveries of
the IGY period, such as: the discovery of belts of charge particles,
"magnetic traps", around the Earthj the use of artificial earth
satellites and rockets in conjunction with earth stations and obser=~
vatories for the determination of characteristics of the upper
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Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7

CPYRGHT




Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7

atmosphore; resuvarch on the Sun'o ultraviolet and Yeentgen radintion:
investigation of the voncontrution of motecrio matter in opacoy otudy
of atmoophoric whistlers; obuervutionn of zodincul lights examination
of micropuluations of the EBarth's magnetic field and ocarth ourrento.
Such research, he pointe out, han alrendy enabled us to make some wide
generalizations about the struoture, composition and ovolution of the
Eurth.

Burdin then points out o nwnbor of other acoomplishments in the
fielde of atmospheric physion, goomagnetisu, oceanography, Arcotic and
Antarctio reseursh, meteorology, gluciology, eoismology, eto.

"In the Soviet Union", he adds, "18 government departments and
90 scientific institutions and oolleges partioipated in this research,
Their aotivity has been coordinated and oontrolled by the Soviet
Committee of the International Geophysical fear™.

"Our primury concern", he continues, "should now be the preservaiion
and utilization of all the date asyuired by the intense and seif-
sacrifioing work of meny thousands of geophysicists during the period
of the IGY. The receipt of such a quantity of varied data 1a without
precedent. The analysis and generalization of these data will require
many years of work and close internationel scientific cooperation".

"One of the world centers for the collection, storage and
dissemination of IGY data is situated in Moscow. It consists of two
subcenters. One of them is for data of a complex of electromagnetis
phenomena, while the other is for data on meteorology, longitude and
latitude, glaciology, oceanography, seismology, gravimetry and radiation”.

"These subcenters have the microfilming and photocopying facilities
end computers necessary for the duplication and computation of the data
received. The world wenters ars obligated to send vopies of observational
data at the request of scientistes of other IGY participating countries",

"The world center provides conditions for the familiarization of
Soviet and visiting foreign scientists with the whole range of
observational data received from IGY participating countries. These
. data appear on hundreds of kilometers of film and in millione of tables".

"The center not only handles the exchange of primary data, but the

) exchange of publications as well. Soviet IGY publications are sent to
more than 200 addressees in 60 countries; the publications of other
countries are received in exchange. In 1959, for example, more than

400 titles from 30 countries were rosceived. The IGY, moreover, has
facilitated the establishment of close contacts between Soviet scientists
and the scientists of other countriea",

CPYRGHT
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"It is now eceentinl to maintain at stations, in observatories and
on expoditions that level of observations thot was attained in 1959,
It 1o necossary to dovoto opacial attention to the sucosnsful complation
of the complex work of the IGY. We cannot forget the oad experience of
tho Second International Polar Year (1932-1933), when insufficient
attention was de¢voted to thie stage for a number of roasons and the
immenee expenditures on obsorvatione proved to have been to a oonsider-
able extent in vain".

o timely publication of IGY data 18 one
of the prinolpal taske of thd| present time. In view of the tremendous
value of JGY data their publipation should be iority basis".
“The Great Success of International Cooperation by SOient:lsts" by CPYRGHT
A03d0m013n I. P. Budin’ Voatnik, Akademii Nauk SSSR’ No. 19 1960,

PP 13-21

B Ingti 8 Radioaotiv

An article in the East German newapaper Der Morgen of 20 Pebruary
discusses the alleged inorease in radicaotive contamination as a result
of nuoleay tests oconduoted by the West., The article states that the
East German Institute for Research on Dust and Radicaotive Suspended
Matter (Inntitut fuer Staubforschung und radicaktive Sohwebstoffe),
located in Berlin-hicd.riohshagon, has been measuring radiocactive
fallout since 1956 in cooperation with the Meteorological and Hydro-
logical Sorvice. ("We Are Not Poverless Against Radioactive Rain," by
Major Guenter Husohek; Berlin, Der Morgen, 20 Feb 60, p 2)

II, ROCKEYTS AND ARTIFICIAL EARTH SATELLITES

ngiet‘ Writer Reviews Soviet Scientifio Advances in Outer Space

Writing in the popular Soviet publication Nauka i Zhizn', B. Danilin
presents a brief review of Soviet accomplishments in outer space. The
list of acoomplishments is impressive but sketchy, and the list oontains
nothing not reported many times elsewkLere in great detail. The title
of the article "On the Eve of New Discoveries™ suggests that the author
will prognosticate future Soviet developments, but he essentially limits
himself to expressions of buoyant optirism and confidence in Soviet
leadership in this field. ("On the Eve of New Discoveries", by
B. Danilin, Hauka i Zhizn', No. 2, 1960, p. 10)
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ITI. UPFER AIMOSYHERB

Study of Comnts and Meteors Expanding in the USSR

The following is the full text of a recent report on expanding
Sadet interest in the study of ocomets and meteors:

Tho Btudy of metsorls matter is presently taking on considerable
practical interest in oonnection with the rapid progress in mastering
. outer space. The use of instruments carried beyond the limits of the
Barth (in artifioial earth sutellites, rockets and other vehioles)
for the study of meteoric matter is opening up oompletely new prospects
in this field.

At a plenary session of the Commission on Comets &nd Meteors held
in Khar'kov on 25-28 September 1959 a signifisant part of the reports
and papers delivered were devoted to the results of observations of
meteors in the period 1957-1959. During these years there has been a
sharp inorease in the level of Soviet meteor astronomy. The establish-
ment and activation of radar equipment (at Tomsk, Khar'kov and Kazan')
made it possible to conduct observations of meteoric activity as
included in the program of the International Geophysicel Year,
Effective photographio equipment was also designed and built (at
Odessa and Stalinabad). High-quality photographs of meteors were
made at a number of meteor stations; their processing yielded important
data concerning the atmosphere in the meteor zone. Several astronomical
observatories and stations (Ashkhabvad, Kiyev, Stalinabad, Simferopol!)
successfully carried out a program of visual observations of meteors.

Reports devoted to the interpretation of observational data
included studies of problems dealing with the distribution of meteor
reflections by time; photometric problems dealing with meteors, the
structure of meteoric showers by radio observations, the drift and
diffusion of meteor trails, the density of meteoric matter, the
determination of the form of radar lobes, and others,

In discussing the results of observations of recent large comets
(Institute of Astrophysics of the Academy of Soiences of the Tadzhik SSR)
it was pointed out that large instruments are needed for such observa-
tions.

. The plenary session worked out recommendations for the future
deveolopment of meteor and comet astronomy in the Soviet Union.

Among the concrete measures recommended by the plenary session
weret the organization of a permanent radar patrolling of meteoric
activity (at Kiyev, Kazan', Tomsk, Irkutsk, Stalinabad), the develop-
ment of a new method and radio equipment (at Khar'kov, Tomsk, Kazan',

CPYRGHT
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Odevsa, Anhkhabal) und the use of modurn computors for the proceraing

of oboervations,| It wao pointod out that moteor vtutions should be
aquipped with supersonsitive camerus. The need was recognized for the
olooe coordinuti]n of nll kinds of rogearch accomplished in outer
space. It wao rqcommended thut this coordinution rosponsibility be
delognted to tho|Institute of Applied Geophysics of the Academy of
Sciences of the YSSR.

A new meubegship list of tho Commission was selected, headed by
V., V, Fadynskiy, 'The Study of Comets and Meteors," by I. T. Zotkin,
Vestnik Akademii Nauk SSSR, No. 1, January 1960, p. 96)

Study on the Energy Distribution in the Spectrum of the Counterglow

The results of the first attompt of studying the continuous
spectrum of the counterglow are contained in an article in a Soviet
solentific periodical, ThLe observations were made in the speotral
region from 4,200 to 6,520 & with a high power nebular spectrograph at
an altitude of 3,000 meters near Alma-Ata (43 K¥). The energy
distribution of the counterglow for 4 nights was obtained. The
contrast of the continuous spectrum of the counterglow at antihelion
in relation to the oky background is 12%, the mean for 4 nights and
all wavelengths. This contrast varies strongly from night to night
and possibly with wavelength. Thus, the contrast almost equalled
zZoro on one night but 5 days later, when an aurors was seen the firat
half of the night, the contrast was on the average 20/, A comparison
vf the energy distribution near the antihelion with that in the
spectrum of Zodiacal light showed that om the average, the energy
distribution in the spectrum of the counterglow was very close to that
in Zodiacal light at a distance of 40° from the sun and consisted of
about 8.5% of the latter.

In the 4,300-4,400 1 region an excess emission of unknown origin
was found. Values of the absolute spectral brightness of the counter-
glow which are given were found by reference to a standard radioactive
luminofor recorded simultaneonsly by the spestrograph. ("Energy
Distribution in the Spectrum of the Counterglow," by N. N. Pariyskiy
and L. M. Gindilis, State Astronomical Institute.imeni P. K. Shternberg,
Institute of the Physics of the Earth Academy of Sciences USSR; Moscow,
Astronomicheskiy Zhurnal, Vol 36, No 6, November~December 1959,
pages 1078-1090

New Planetarium in Caucasus
The first planetarium in the northern Caucasus has been set up in

Pyatigorsk. It was created with the aid of workers frim the Moscow
Planetarium. ("In a Few Lines"™; Moscow, 2 March 1960, p 6)

-b -
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New Book on Pluneta

A new book, Efemeridy malykh planot na 1960 g, (Ephemerides of
Small Planets for 1960}, has been isoued by the Inctituto of Thoorebical
Astronomy, Moscow-Leningrud.

The book contains the elements of 1630 sma'l planets; the
opposition dates of the plancte; the ephemerides of 12335 planets whose
oppoaitions for the most part take place in 19603 the ephemerides for
physical observations of bright planetsi end tables describing the
state of observations on 1 January 1959. ("New Booksj" Vestnik
Akademii Nauk SSSR, No 1, January 1960, p 129).

Observations of Peripheral Sun Spots in the Hatha %o Hyg1tn Balmer Lines

Recently A. B. Severny and V. Bumba [S'everrv, A, B. and V. Bumba,
On the penetration of solar magnetic fields into the chromosphera.
The Observatory Vol 78, 1958, page 33/ and W. Mattig Mattig, W.
Observations of peripheral sun spots in He¢ o« Naturwissenschaften
(Natural Sciences) Vol 45, 1958, page 104/ observed independently of
each other that in the spectrogrems of peripheral sun spots these are
shifted toward the sun's periphexy within the core of the hydrogen line
H L in comparison with the adjacent continuum. Since the cores of
strong Fraunhofer-Lines are formed at greater heights ( chromor ‘here)
than the surrounding continuum (photosphere), such a "peripherei shift"
of the sun spots is understandable. This, of course, is also true for
the undisturbed layers of the sun's atmosphere, but cannot be observed
directly geometrically since the undisturbed atmospiere does not
possess any discreet points which reveal themselves at the periphery
during the projection effeoct. The height of the absorbing layer in
the genter of Hee _18 given as 2000 km [geverny, A, B, and V, Bumba,
ib1d/ or 1700 km /Mattig, W., ibid 7. This height is considerably
smaller than that in the undisturbed atmosphere, for which C. de Jager
gives 3500-5000 km ﬁcger, C. de, The interpretation of hyirogen
spectroheliograms. Bull. Astr, Insfi. Netherlands Vol 13, 1957,
page 13}7 « C. de Jager calculated the mean emission heights of the
Balmer Lines Hec to HJ from chromosphere models. Inversely,
asgsertions concerning several oonditional parameters in the
ohromospheric layers of the sun spots may now be made from the
determination of the formation heights. After it had been determined
that the "peripheral shift" occurs in all Balmer Lines, observations
of peripheral sun spots in the Balmer Lines Hg to HJ were carried
out on the Einstein Tower in the summer of 1958,

The spectrograme of the sun spots were recorded in the 4th, 5th
and 6th order of the Leninarad grating ﬁattig, W. and E. H. Schroter,
Test results on a high light-intensity diffraction grating with
"blaze"-action. Optik (Optics) Vol 16, 1959, page 339 Mitt. Astrophys.

-7 -
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Oby. Yotedruu {doports of the Astrophysicul Observatory, Potodom) No 797
$,0., with high linear dispersion and high opectral recolving power.
Illus. I shows uo example the "poripheral ohift" in I8 . The measure~
ment probvlem consistod of determining the pertinent difference in ‘he
positions of the sun opot within a line with respect to the surrounding
continuum as o funotlon of the wavelengthe The "periphoranl shift" ie
usually less thun 2000 kuy i.e. tho maximum shifis measured were about
0.2 mm. Five sots of observations of four dif'erent lorge sun spots
wore measured. For eaoh of the Balmor Lines curves are obtained which
are similur to those given in [ﬁattig‘, W. Observations of peripheral
sun opote in He , ibid /, Table I indicates the mean valuen of the
mean heights h* in the various lines and the mean wavelength differences
AA ., for half o shift (analogous to a half-value width in the case of

linelir contours). CPYRGHT
Tuble I

Line h* [kn/ s, [17

Hog 2155 + 190 0.91 + 0,03
HQ 1465 + 180 0.48 + 0.04
Hy 1130 + 145 - 0.39 & 0.0
H§ 815 + 115 0.32 + 0.04

These observationul results now permit assertions to be made, with
certain assumptioans, about two magnitudes which characterize the
chromosplore above sun spots. For this purpose we reverse the process
used by C. de Jager [ ibid 7 for calculation of the mean emission
heights of Balmer Lines., This should be a good first approximation for
obtaining any information at all about the chromosphere of sun spots.
We assume that the measured hoight h* (P\) in the chromosphers
corresponds to the optical depth v =1 i.e.

oo
l\[k‘m(h)dh = 1,

where k oA i8 the wavelength-dependent abaorption coefficient per cm5 .
If we further assume that the cores of the Balmer Lines are éxpanded
only as the result of thermal Doppler offect and turbulence, then the
absorption coefficient will contain only the number of atoms in the
second quantum state n, and the Doppler width AA p in addition to the

-8 =
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usu~l atomic constantss Here n, churacterizos the maximum amount of
"pe:iphare. nLift" und OA tho wavelergth dependense. Within the
frasmework of the upproximated theory we can oconsider the sovlar atmesw
phero as a plane parallel layer and oan neglest the faot that radiation
from tho sun spots also permeates through layers of the undisturbed
atmosphere. From the maximum amounts of ™peripheral nhif{." in the
centers of the four different Balmer Lines wo obtain _ P2lB)  ang
Fa

h
from the ourve of "poripheral shift" as a funstion of A D\d.thi.n the
individual lines we obtain OAp(h). Instead of AAp e used

E 0 ';\A}\D for physical interpretation. Thue we can make peparate

assertions about ny(h) and Eo(h). A height decrease of n, is

obtained if ho is oounted as positive toward the outeide., With

ho = 1000 km;, log ny = 5¢3, at h, = 2500 lm on the other hand,

log np = 3.6. The gradient o = d ln np 1s throughout greater
—W‘

than in the undisturbed ohromosphere. The value Eo determined from
kinetic temperature anl turbulence is on the average somewhere near
12 km/s (ho » 1500 km) with u tendenoy to rise slowly towards greater
heighte. The thermal snd turbulent components cannot be separated at
firet, so that no data oould be given about the eleotron temperature.
The zero point of the height ssale (ho = 0) is based as usual on the
point at which the radial optical depth of continuous radiation is
approximately ‘T, = 0.005.

A oomparison of these spot data with those of the undisturbed
o%romoaphore is rendered diffioult by two oiroumstances. Data about
ny(b) for the undisturbed ohromosphere differ among the various authors
up to two orders of magnitude (Iustor 100); the geometrio gerowpoint
difference between spot and photosphere, i.e. the geometric depression
of the sun spots 18 not known. Therefore, qualitatively we will say
cnly that nj(h) is ordinarily emsller than nj(h), if the comparison
is made with the most probably chromosphere models; the same is also
true for §*, From this it follows that even in the chromospherio
layers T*£ ™. Since large sun spots are clearly recognizable on
every spectroheliogram, this is to be expected.

In closing we wish to make reference to an additional observational
disclosure. The sun-spot spectra show the same shift towards the
periphery in the metal lines as the Balmer Lines (illue 2). The shift
amounts to several hundred up to a thousand kilometers. Obviousiy the
cores of the metal lines form in the sun spots at greater heights than
in the undisturbed atmosphere. This is understandsble qualitatively
eincd in the case of neutral metals more atoms are available in the
spots for absorption due to lesser ionizatlon than in the undisturbed

atmosphere.
Received: 18 August 1959
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FIGUIS APPEHDIX

Figure 1, Spuotrum of w puripheral vun spot ot = 4861 L with
"poriphoral shift" in IIﬁ

Figure 2. Speotrum of u peripheral sun spot ut A = 4338 R with
"periphoral shitt" in the metal lines.

("Observations of Perephorul Sun Spots #n the Hyyy. to Hynq4, Balmer
Lines," W, Muttiy, Monuteberichte der Deutschon ﬂoﬁomie er
Wissenschaften zu Berliu, Vol 1, No 12, 1959, pp 723-727)

Experimentnal Investigutions on tho Illuminition of Interplanetary
Matter

General Problem Presantintion

Congider o cloud of reflecting small particles floating in space
and illuminated by poxallel lisht, If it is oufficiently far removed
from us and of rcasonanle expanse, it will appear star shaped and its
total bhrightness I cun e casily determined photometrically. This
case is realized in general in the heads of coreto. The brightness H
can be represented by the followin, equation:

I = N 4 1
—Lrd o (Q) (1)
wheret
N riamber of purticles
A reflectivity of an individual particle (albedo)
r distance cloud-sun
Py distonce scloud=-sarth sea
& _ phase angle = 180° -3(9 = scattering angle) fgure 1
() phase function

1}/(«9) scattering function

In this eyuation the relationsiips between brightness H and the wvalues
N, A, r and & are easily secci.. These values generally represent
physical or geomevrical coefficients of measure, known in nature o
which can be determined. r end & ire subject to the cquare of the
distance law. In contrast, the function @ (L) or 1{) ?,-j) is
completely unknown.

If we are dealing with a particle ocloud of large extension, in
which possibly our earth is enclosed, it will no longer appear staxr
shapnd to us, but instead zs a luminous surface of considerable

- 10 =
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expansion in the sky. Tnis oase i8 realiced in the phenomen of the
sodiaocai 1ight,

Photometrio observation in this oane provides us with an entire
series of brightness points H1, Ez, ceey By OVer the surface of the
oloud (figure 2). '

Bach brightness point is the integrated light of the oloud along
s small visual angle whose size depends on the cbgervation imstrument.
These points are oombined into isophotos in order to desoride photo~
metrioally the total appearance of the oloud.,

The brightness of one such point H, ie obtained from the
folloving equations

B, .\{A i :'2:(33)? (a)aa. (2)

Since small surface brightnesses are involved in the observation,
the value & no longer enters into the sqnare of the distanoe .law,
\( is a constant, ‘

Brightness H, must be split up rurthermore ﬁ%o .an unpolarised and
polarised component, sinoce a part of the light is supposedly polarised, .

It is seen that in theve equations the phase curve ?l(m) enters
decisively into the result. Astrophysioists are making effort to
determine the true spatial and physical preperties of these inter.
planstary formations from the photemetrio observations .of oomets and -
sodiacal light. The main attempt is to determine the density funotien .
£(r) and the particle size s. The latter does not ocour jm our
equations, dbut 1s included in the phase tnnotionQ (&€ ) waieh
essentially dorends on partiole sise.

With respact to this phase fumotion there are avysilable to us in
the .case of large particles the classical phase lavs of Lambert and
Lommel-Seeliger adbout diffuse reflection and the moon phase curve, :
In addition to these we must consider the scattering funstions eof very
emall spheir leal partioles in accordance with Mie and others, and
finally the scattering law according to Rayleigh and Gans. The
repertory of these scattering funotions is fully insufficient however,
since in part they have been calculated only incempletely -and since
furthermore it appears questionadble whether in practice they shomld
be considered for irregularly shaped bodies, Hitherte; in calonlations
ons proceeded by using the Rayleigh scattering function for particles
of the grdor of magnitude a & 10™° cm, Mie's scattering funotion for
s = 107° to 10~4 ca, and cne of the classicsl phase lavs for a 1074 ca,
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Tho noud :rises to godn inoipght expurimentally ifuto the optical
behavior or the phuve function of ouch purticles at it would come into
consideration for interplinotury spuco.

For wevornl yoaru wo have carrisd out cuch experiments in 3onncoorg
with tho aim of dotermining the phaso curves of these particloes
inddividunlly au woll wu in a group, to inveotigate tho polurizability us
u function of the phuse wnglo and to dotermine tho abooluto refloctivity.

These physloul detuorminanto cen quite generally be denoted as tha
opticul materiul convtunts of the materials under oxamination.

In theny experimentus threo difforont tost groups wore formed
dependin, upou partiocle sizo.

Grout I, Fartiols Diumetors 10° to 101 cma

For this group a numbexr of moteoritev were availoble, which were
largely placod at our disposal by lrinov through the State Meteorite
Committoe of the USSR Academy of Sciences, A total of 14 stony
meteorites and } iron meteorites were examined photometrically. The
stony meteorites were fragments without a baked crust sc that the
surfoaoces should correspond to the interplanetary state. Among the
iron neteorites wus 4 piece from the meteorite fall of Sichote Alin,
which on impaoct obviously had been splintered off as a fragment, had
remained in dry loess soil until ite discovery and had thus remained
protected from atmospheric influences. Its dull, metallio glossy and
pitted surface should also correspond to the interplanetary state.

The pieces weru rotated during measurement in order to form optical
mean values conserning various surface olements., Observations of small
planets point %o the faoct that the interplanetary bodies also rotate.
The rotationul velocity in the experiment (660 revolutions per minute)
was adjusted to the time constant of the photoelectric measuring
apparatus.

Illumination occurred in parallel light and measurement of the
reflected total light was undertaken with an electron multiplier 1 P 21.
Polaroid filters and color filtexrs permitted detvermination of the
polarized component and observation in various spectral ranges. The
phase angles could be varied between 6° and 173°.

Figures 3 and 4 show typical phaese curves for a stony meteorite and
an iron meteorite. One recognizes that these curves deviate considerably
from the Lambert curve and that in the case of stony meteorites the
influence of diffraction modifies the curves quite considerably, starting
with phase angles of 140°, despite the fact that very large bodies are
involved. The cause is to be found in the marginal profile of the
bodies, whose numerous tiny jags act as deffraction centers at large phase

angles.,
-12 -
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Figures 5 and 6 show typical polarlzation ocurves for iron uud
stony mete .titous It oon be poon that at the maximum tho polnrized
light componont can uttain u value up to 50%. From the oize of the
ungle of maximum polarization the refractive index of the reflecting
surfuce can be detormined uccording to Drewnter'o law.

The ubsolute rofloction coofficionts of sovoral motooritos in
two wavalength rangen are indicated in Table I, Thoy wore obtainad
v, photometric oxtension to a copper plate freshly vaporizod with
ui.gnesium oxide, whoso abgolute reflection coefficiont was doter-
mined directly by the classical method of Lambort [gbhoenberg, E.
Theoretioal photomotry. Handb, d. Astrophysik (Handbook of
Astropnyoics) Vol II, first half, Fundamentals of Astrophyoics,

CPY&%‘I—W“’ 1929, Page 56./

Table I

Absolute Refleotion Coefficients of Rotating Meteorites as Well an of
Magnesium Oxide and Alabastrite

Reflaction occefficient Reflection

Mineral at soaffiocient
Aaz00 R at N\ 5250 X
Magnesium oxide 0.984 0,964
Alsbastrite 0.706 0.719
Meteorite Norton County 0.221 0.242
Meteorite Nikolskoje-~Padenje 0,188 0.203
Meteorite Sichote Alin 0.104-0.192 0.114-0.200
Meteorite Saratow 0.135 0.152
Meteorite Kunaschak 0.120 0,141
Meteorite Perwomaiskij-Posjelok 0.7115 0.138
Meteorite Orlowka 0.049 0,060
Mateorite Sevrukovo 0.021 0,039

It should be noted that the reflection coefficients are partly extremely
small. That of the iron meteorite of Sichot. Alin, too, is small.

Group II, Partiole Diameter a = 1072 cn

The method and results of this investigation have already been
published in detail so that reference should be made to the partinent
publications [ﬁichter9 N. in cooperation with W. Oberender and D. Wallis,
Experimental investigations on the illumination of dust-shaped clouds.
18t Partt Coarse particles. Verdff. Sternw, Sonneberg (Publications

of the Sonneberg Observatory) Vol 12, No 6, 19563 Richter, N.
Experimental investigations concerning the illumination of clouds of

- 13 -
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roflooting purticlos. Memoiryo Soo. R. Uo. Liege (Memoirs cf the
loyul Sgientific Joolety of Liege) 4th Sorden, Vol XV, Faoc. 1, 1955,
Pugo 097. It should be noted that the purtiocles at nny givon time
woere oboerved floating froe tn opnce. Figure 7 shows a specific
phage curve of u motallic nnd a dioloctric particle ocach and in
figure 8 the correuponding polarizution curves.

Group III, Fino Dusto, I'urtiole Dimmotor a 2210°% cn

The experimental procodwro was polved by placing the ontire
illuminction appurntus in o nourly cloved chambor in which the dustn
(curbonyle-iron drops or powdered yuartz type Frechen 200) fillod the
antire chamber by floating in a very fine dilution. By removal of
konimeter oamnplos 1t wug ponsiblg to control uccurately the numbor
und size of the particlos per ecm’. Through u narrow window the
illuminited dust bundle was mousured at differont phase angles using
u photooleotric photomoter in tho photomotor room. The measurements
wore reduced in accordance with speoific goometrioul ratios oonditioned
by the experimontal sot up. The oetup pormittod meaburoments in a
phuse-angle runge of 6.5° to 170°.

The results are shown in Figures 9 and 10, in which for comparison
nuke typiocnl phuse ocurves from the two other purticle groups have been
recorded. One recognizes the quite significant dependence of these
phase curves on particle size, especially for metallic particles. For
better comparison, un intensity of 1 for phase angle 0° was used for
nll curves.

Figure 11 showo the corresponding polarization ocurves for different
particle types. It cun be seen that at the maximum o considerable
polarization of 15-20% otill exists and that the polarization maximum
has moved toward smaller angles near the 90° phase angle., Furthermore
for metullic particles the polarization curve is still asymmetrical
whereas for diclectric particles it has become nearly symmetrical. The
final conclusions to be drawn from these experiments should indicate
thot in the interpretution of photomotric observations of interplanetary
porticle clouds, classicel phase laws should under no circumstances be
countad upon, und thut clready for the coarse particles a considerable
influence of diffraction .t phase anglen from 120° to 130° must be
expected. For metallic porticles of order of magnitude 104 cm the
phase curve has & secondary maximum us is also found in corresponding
phase curves accordin, to Mie theory.

Even small purticles of the order of maguitude of 10'4 cm can
produce considerable polurization of the reflected light, so that in

explaining observed polarization degrees of interplanetary matter one
is not forced into using scattering of free electrons.

-14 -
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Groduate-Iyosioiot Borngon made o subotuntinl contribution in the
performance und reduction of thooe oxporiments.

Tho results presated here in abbrevisted form will be publishod in
dotoil in the VerBffentlichungon dor Stornwarte Somnneberg (Publiocations
of the Sonunokorg Obsorvetory).

Figure 3.

Fig\u@ 4-

Pigure 5.

Figure 6.

Pigura T

Pigure 8.

Figure 9.

Figure 10.

Figure 11.

Rocoivod: 28 August 1959

FIGURE APPENDIX

Phuose ocurve of o stony meteorite for mixed and polarized
light, compared with the phuse curve by Lambert

Fhase ourve of an iron meteorite

Dependence of polurization on phase angle for an iron
meteorite

Dependence of polarization on phase angle for stony
meteorites.

1. Moteorite from Kunashak

2. Meteorite from Saratov

3« Meteorite from Norton County

4. Meteorite from Zhovtnevii-Hutor

5. Meteorite from Simmern

Specifio phage curves of dielectrioc and metallic partiocles
of size 10™° om

Dependence of polarization on phase angle_for metallic and
various dieleotric partiocles of size 107“ om

Dependence of phase curves on particle size for dielectric
particles.

Dependence of phase curves on particle size for metallic
particles

Depoadencz of polarization on phase angle for particles of
size 107 om

( "Experimentsl Investigations on the Illumination of Interplanetary
Matter,” N. Richter, Monatsbereichte der Deutschen Akademie der
Wissenschaften zu Berlin, Vol 1, No 12, 1959, pp 727-737)
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Rod Shift und Limb Effoct ir the Solar Ypeotrum

Bfforts on thg part of nstrophyoioisto to prove the red ohift
DA /A = 2.12¢107° 4in the solar spectrum, as demanded by tho general
theory of relativity, huve recoived new impulees during the lnst fow
yeurs us o result of observations as wall uo from theoreticanl consider=
ntions. It is kuown thut the older series of obsorvutions made ot
Ht. Wiloon Obsorvutory, allegnony Observutory and the Bureau of
Standurdo huvo ylelded differeonces botwoen the rolativiotio and
obssrved xad slifty but ouly tho newer onreful series of meoasurenents
made in Cxford Jadmm, M. G. Intorforometric measurements of wuve-
longthu. V. Honthly liptices of R.i.u. Vol 118, 1958, Yage 61; Bee
citntions licted thore for the earlier papers I-IV/ have guoranteed
tho deperdeicy of the obrorvad rad shift on the distance of the
moonuring aite frowm the ocnter of the solur disc, i,0, the so-culled
"1imb-offect" of red shift, und huve ut the some time indionted a
dopendence of rod shift, umousured in the spootrun of the solar ocenter,
on line intersity. The oxplunution of this finding is posuible
within the frimowork of oxisting colar physiocs, as the author hus
shown [:.ich:."étar, E. H. On the explanation of the red shift and the
cankor-periphory veriation of Fruunhofer lines considering temperature
verietions of the solar atmosphere. 2. F. Astrophysik (Journal of

Astrophysics) Vol 41, 1957, Page 141 = Mitt, Astrgmxg, Obs, Potsdam
(Reports of the Potsdum istrophysicul Observrtory) No 50 and "The
Cursent St:.te of Proof of Relativistic Red Shift". Die Sterme

2Sta.r£s) Vol 32, 1956, Pago 140 = Mitteil. Astrophys. Obs. Potsd

Reports of tho Potsdam Astrophysiocal Observatoryg No 517, if one
acospts the existence of relativistic red shift and considers the

ootion of tte Doppler effects which ere coupled to the solar granulations
in order to explain the observed differences and t'ieir behavior., In
contrast to this, B, F. Freundlich feels obligated to hypothesize a new
physical slumentory procens, in whish he \uestions the existence of
relatiristic red ohift /Freundlich, £. F. and E, G. Forbes. On the

red shifs cf +he seler lines. Ann, d'dstrophys. (Annals of .strophyaics)
Vol 19, 195%, Yases 183 ord 215/,

Ilewer"obserntiom and especially the explanatory efforts by
8. l. Schroter (ibid) cad E. F. Freundlich (ibid) raise the following
Jreshions, anewara to vhich ure uvrgently sought by current new
observi.tions. These uestions are us follows: What is the accurate
Lehavior of khe "1limb effeot" of metal lines of average intensity as
nessured by M. G. adem (ibid) at the outermost periphery of the sun?
Bspeciully: 4s the relativistic value zetunlly recched for sin J = 1.00
or is i% even excaeded? Do the form ond emount of the 'limb effect"
display a dependence on the observed line type, a8 it is reyuired e.g.
in Schrter, E. II. (ibid), or ere both magnicudes independent of line
type, a8 believed by E. F. Freundlich and E. G. Forbes (4bid)? What
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1o tho form of the thooreticanlly stipulnted ﬁohrgtor, B. I, ibid7 and
hitherto empiriocully only uncertuinly substnntiatod depondence of red
shift obsorved in tho spootrum of the wolar conter, on line intensity?
In Spring 1959 the author wns wnble to temporarily conclude an observation
program begun in owmmer 1956 at the Einsotein Tower in Yotsdam, whioh as
buz.,ed on thete (uosticsno, falls into three oseries of oboervations,

sven though the ovaluntion of theso observautions has not been conoluded
finally, tho impartunce und oingulurity of the first results ooccasions

us to publish them prior to the eventual conclusion of the work.

Observation series a concerns the last question about the depeundence
of red shift on line intensity and encompasses the interferometric
(Fabry-Perot rofercnce stundard with S5-mm plate separation in front of

the slit of the large spootrograph of the Einstein tower) conneotion
of the wavelengthe of about 100 solar absorption lines to 15 secondary
standards in the spectrum of neon and krypton in the wavelength range
A 6080 to 6600 R. Two discharge lemps zge 20, Kr 86) were used as
standard light souroes, which were lent the author by E. Engelhard of
the Physical-Technicul Federul Laboratory Braunschweig together with
a compilation of wavelengths carefully measured by him (see also
Transactions of the International Astronomical Union: Reports of the
Commission, Vol 14, 1955 and 1958). Reduction of the messurements
ogourred in accoxdance with the method indicated by K. W. Meissner
[ﬁeissnar, K. W. Interferance Spectroscopy I. J. Optic Soc. Amer.

Vol 31, 1941, Page 403/. Thus far, absolute wavelengths in the solar
spectrum were determined for 36 Fel-lines. The necessary determination
of abaoluto wavelengths in the corrssponding laboratory light source
required for derivotion of the red shift, shall be undertaken in
aocordance with the recomuendations made in Transactions of the
Internationnl Astroromicul Union (ibid) using an Fe-hollow cathode
discharge lamp with wranium ac getter /see R. W. Stanley and G. H,
Dieke. Interforomstric wuve~lenght of iron from a hollow cathode
disoharge. J. Optic. Sco Amer. Vol 45, 1955, Page 280/. Since its
construction has bLeen delayed we can use our own laboratory wavelengths
only in the later finol work.

Obsexrvation series b determined for the investigation of the limb-
effect of average-~intensity metal lines, consists of 24 spectrograms
in the wavelength rarges A 6287-6337 & end A 6471-6529 § By
means of the large grating spectrograph four spectra of different sun
points were recorded in the 4th order on each plate [;be Mattig, W.
and E. H. Schrotar. Test results on a high intensity diffraction

) grating with "blaze" action. Optik 20ptica) Vol 16, 1959, Page
339 = Mitt, Asirophvs, Obs. Potsdam (Reports of the Potsdam Astro-
physical Laboratory) No 76/, without touching the photographic plate
between individual exposures. Two of these spectra originate from the
solar center, the third encompasses the range from r/ry = 0.57 to
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r/re = 0,62, whoreos the fourth spootrum oontains the outermost sclar
periphery of r/re = 0.79 to r/ry = 1,02, The spectrograph slit was
placed radially to the solar periphery and parallel to the polar diameter
of the sun. A special arrangement permitted acocurate ocontrol of the
solar pioture follow-up. The interferometrically determined wavelengths
of solar and terrestrial lines served to derive the dispersion curves
for each plate; the terrestrial lines which ocourred were used ao
reforence linen to measure the limb effect. Originally blackened
spectrograms hitherto common were not used in measurement, but inntead
the "eyuidensites" of the solar lines. The equidensites are photo-
graphically produced very narrow ocurves of constant blackening, which
are reoommended by E. Lau and W, Krug flau, E. and W, Krug, "Equidensi-
tometry". Berlin, Akademie Verlag, 1957/ for measurement of photographic
detail and whioh hed already been used onoe with good results by the
author /Schroter, E. H. Chromospherio structures in Balmer lines,.

Z, £, Astrophys, (Journal of Astrophysios) Vol 45, 1958, Page 68 = Mitt.
Astro Obs, Pots (Reports of the Potsdam Astrophysiocal OLservatory)
No « The application of eyuidensitometry to our spectrograms
simultaneously permits a much more acourate determination of the exaot
position of the solar periphery from the center-periphery variation of
the continuum according to a semi-photometric method than visual estimates
had heretofure permitted. The material permits derivation of the limb
effect for 30 average-intensity metal lines. For 9 lines reductions
have been oompleted at this time. The recordings of cbservation series
o whioh serves to investigate the limb effect of strong Fraunhofer lines,
are analogous to those of seriss b with only one significant alteration,
This alteration consisted of exposing only a small part of the photo-
graphic plate to lighting from the solar speotrum. On the unblaokened
part of the plate one or more emission lines of a suitable standard light
source were deploted by means of the same optical structure (without
touching the plate)s These emission lines served simultaneously as
wvavelength standards and as reference lines from which the 1limb effeot
of the solar line was messured. This method then permits simultaneous
production and measurement in one operation of the equidensites of the
emission lines and of the solar absorption lines. It is nlear that with
the large characteristic width of the strong Fraunhofer lines

(0.5 R to 1 A°) determination of the limb effect with the required
accuracy of 1-2 m £ was made possible only by the use of the equi-
densites, The observation program ¢ encompasses at this time only the
two Na D =lines and the Ca=line 4227; additional observations of the
Mg-triplet and several strong Fe-lines are in preparation,

Results
Since at this time, as already mentioned, our own laborafory wave=

lengths for the 36 Fe-lines are not yet available, we have compared
their absolute wavelengths in the solar spectrum with those values

-18-

Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7



Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7

published in tho Tronsuotdonn of tho Internntionul Astronomicul Union
1955, Tuble 1 and 2, Yugo 219. llowover, correctiono had to be applied to
the latter valuen boouuve of the transition from are in "sotunderd air
conditiono" to low=pretanre or vuonum arc, which weroe derived in the
sume manner a0 done ourlior by Il. D, Babcoock [ﬁhbcock, . D, The
offact of preusure on the spectrum of the iron arc. Antrophys. J.
Vol 67, 1928, Ingo 240/ (oeo olso Illus. 2 in Stanley, R. W. and C. H.
Dieoke, ibid) by compaxison of the torm vulues from the tables in
Trunoinctions of the Internationul .iptronomical Unions LReportsc of the
voumisuion, Vol 14, 1955 and 1958 (uir are 1 atm.) and from the measure-
ments in Stonley, R. W. and G. I, Dieke, ibid) (Fo-hollow cathode
discharye). The rosult of comparing solar wavelengths with these

. laborutory wuavelengths, i.e. the red shift of these 36 Fe-lines in the
spectrum of the solar ocanter is shown in Illus. 1. We have plotted
here the difference < = relativistio - observed red shift as a funotion
of the soculled line intensity W/A (W = equivalent width in m 8), A
vuriation of difference & with line intensity cun be recognized,
although the soatter of individual points is very grest, greuter than
18 to be expected from the meusurement accuracy. If log W/A. is chosen
us vuriable, a linear representation is obtained:

(1) S/x + 106 w + 2,46 - 1,32 108 (W2 * 10°)

These results further show the nécessity of including the strong and
strongeat lines in these observations in order to establish this
conformity with law over the entire range of line intensities realized
in the solar speotrum. In this sense observation series a requires an
expansion,

The resulte of observation series b, 1.e. the 1limb effect of nine
average-intensity metal lines measured by us, are shown in Illus. 2, in
which we have also plotted the older measured points by M. G. Adem (ibid).
We wish to refer to three new charaoteristics of our limb-effect curve,
1. From cos ¢} = 1.0 to 0.8 a slight decrease_in red shift occurs,
which we must consider as real. 2. From cos = 0.6 to cos @} = 0,2
the measurements show a practically lineer behavior (over cos U .

Dr. M. G. .dam kindly informed the author that her latest observations
on 3 Fe~lines ulso indicate linear behavior), where at the exact solar
periphery after easy extrapolation the red shift exceeds the value in
the solar center by 8 to 10 m 2. 3. Since these lines posses on the
average ared shift of 6 m & in the solar center, the (extrapolated)
runge from cos % = 0.2 on, yields extrarelativistic red shifts.

The result of observation series ¢ is especially intormativet
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The two Na D-lines, except for smoll local and irregular variationsa
in wavelength, show no outhentio limdb effeot, These local variations
in wavelength, whioch we would like to attribute to the ohromospherio
or photospheric Doppler effeots (see Sohrdter, E. H. OChromospheric
struotures in Balmer lines, ibid) have an avorage value of + 2 m % and
therefore make it impossible to estublish an eventual very weak limd
effoot of the same value.

The extension-emiosion lines Ne 5881.8950, Kr 5870,9127 and
Kr 5879.9880 yielded the values:

58689.966 & and 5695.9%8 R

for the absolate wavalengths of the two Na-linee in the speotrum of the
solar senter.

As known, the laboratory wavelengths of the two lines ares

5689.954 & and 5895.927 &

so that on the average a red shift of = 11,5 m & follows. This is
in good agreement with the relativistic value of 12.5 m A, especially
if one oonsiders the irregular variations of the solar wavelengths.

To this result we wish to add that the maasured equidensites of the two
Na D-lines corresponded to a relative intensity of about 20% of the
continuum, so that our assertions are based on the internal cores of the
two lines,

The small extra-relativistic red shifts which resulted during the
limb effect of the average-intensity lines at the outermost solax
periphery, are diffiocult to explain on the basis of assumptions hitherto
made from the standpoint of the theory advenced in Schrdter, E. H.

On the explanation of red shift ... ibid; the behavior of the Na D=lines,
on the other hand is entirely in accord with the author's predictions
made ir the above papes.

Details oonderning the interferometric apparatus, the messuring
and reduction technique will be published in a comprehensive paper as
soon as the reduction of the entire material is ocampleted.

Receiveds 31 August 1959
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FIGURY AT PWIDIX

Pigure 1. Dopendonce of difforonce 5 betwoen relntivistio and observod
rod ohift on lino intonoity 'J/,l. * 10 (tho curve corrospondn
to tho linear presentution in eyuuttion (1) with log (W/, + 106
0o veriable)

Flgure 2. Tho "1limb offoot" of averuge-intensity metul lines. Dark

ourvo (with limits) = Potsdam meusuremonts of nine lines

(with ootual, uncertusinties); dashed ourve = extrapolation

or interpolution of the measurements; * the older, inter-

’ forometric meusured points by M. G. Adam with the actual
wisertaintiea,

("Red Uhift end Limd Effeot in the Solar Speotrum," E. H. Schrfter,
Monatoberiohte der Doutschen Akademis der Wissenschaften zu Berlin,

Vol I, No 12, 1959, pp 736-744)

IV. OCEANOGRAPHY

A Soviet Innovation for Deop Underwater Oceanographic Research

The following is the ocomplete text of a TASS dispatoch of
5 March 1960 reporting new equipment for underwnter exploration, CPYRGHT

CPYRGHI "An underwater apparafhs for research at great depths in the ocean
-- a diving bell (batiskaf)] has been devised by the youthful leningrad
specialists M. Diomidov aung|A. Dmitriyev. This apparatus is designed
for submergence to a depth|pf 114 kilometers."

"The apparatus is a mgpal oigar-shaped floater 17 meters long and
4 moters in diameter. The|bottom purt is a spherioul chamber for holding
two reseurchers and scientifio instruments. The walls of the sphere
will be manufactured from gjeel alloy 15 cm thick. During submergence
the gusoline fillinyg the flgater will be compressed by the water. This
will insure the even and s]¢w submergence of the diving bell and will
bring internal and external|pressure on the walls of the oigar-shaped
floater into equilibrium; {Ris will keep the apparatus from being
orushed. ’

The diving bell dosign4d by the leningrad specialists is a freely-
floating apparatus. It will be connscted to the ship by a telephone
line. Two small electric rig : :
in the water at any depth.

L) < [} [} () D& thalzle () nkanrs

(Boviet Diving Bell". Fravds, 4 March 1960, p. 6)

T
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Chinnes Study of the Bottom of the Enot China and Yellow Sou

The follu.ing is tho Rusoinn nbstract of un article appearing in
o Chinegse ocoanogrephic publication. The nbstrnct was obviously
writton by a Chinese with inperfeot commend of Rusciun vooabulary oad
composition. The Enylisli translation of the Russian abstract can there-
fore be ucoepted oo acourate with somo limitutions. Placenumeos huve
been transliterated into English from the Russian. The originel text
contuins no map to assist in the identificution of pluces mentioned.
The Nationul Geogruphic Society 113,500,000 19%3 wap of the China
Coust was consulted, but no immediute identifiocation of the places
mentionoed has been mude.

During the joint rescerch conducted by scientists of vhe China
Yeople's Republic and the USSR in the period between 31 December 1957
and 17 Fobruery 1958 in the aree of the East China Sea bottom samples
ware taoken by use of an "Okern=50" bottom dredge. These samples were
diepatched for analysis to the marine geology working group of the
Inotitute of Oceanology.

The marine geology group used the olassification method developed
by the Soviet marine geologiet M. V. Klenov for the olassification of
the results of analysis; this method was used to meke a preliminary
compilation of a bottom map of the East China Sea and the southern
part of the lellow Sea. .

The widespread marine bottom deposits of the Last China Sea and
the southern port of the Yellow See are continental sediments. Jointly
with this acoumilation there is deposited material from the mainlend of
Chinu of a mineral composition; part is material eroded from steep
shores by the waves, but it is chiefly material carried into the sea by
rivers. 'The mouth of the Yangtze liiver is considered the boundary
betweon the Euost Chinc. Sea and the Yellow Seu.

To the north of the Yanytze River mouth the coastul zone of Tszyansu
is broad, with a depth of approximately 20 m., often encountered on the
sea bottom and sendy accumulations and shoals:t Dasha, Baysha, lLansha,
Pudzha, Tezindzha and others. These shoals are a great hindrance to
navigation and a danger to ships. From this point northwurd along the
oocasts of the Shantung Peninsula the shoal ares becomes narrower, curves,
and is replaced by rocky shores. Encountered in these sandy belts are
scattered oinnemorn-colored spots of clayey silt; from here eastward
there are cinnamon-colored spots which resuit from depositional
material from the weinloend. From *he sandy belt eustwurd, at a depth
of 20 meters, there is a gradual change; there are silty-sandy places,
yellow-grey 1o black in color. One black spot of clayey silt has been
discovered on the eastern part of Tyankhyn Island; westward from this
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point thore in uw belt of clayoy oilt ut dopthe of 60 to 080 m. TFarallel
to tho ohore tho boltom color is yeoy to yellow, tho fruction iv uniform
witd vory f£inoj from tho wwotern purt of Chinshantao southwurd, to
Pyankhyn Inlund, it booomes deeper. Lo the north of the ust China

Jow wid in that purt of the sea to the eust of the mouth of the Yanytze
Wivor, the clayey silt io almost uniform. In this reglon there ure silty
bolts of bluck and dixrk grey color, uniform in size wund ocontaining o
sisall wnount of swnd; in the vioinity of the eustern port of Tezyaoch-
zhouwan tho al lty bolt pusses into the sandy silt bed of thut region.

To the south of the Yangtze, that is, in the region of the East
Dhinu Sew, the woter io deeper, the bottom is siltier and farther from
the shore the bottom is sundy. Near the mouth of the Chentantszyan and
tc the north of the Yungtze River the ssa bottom is sandy, but nesr tho
mouth of the Usunkao there are shoalss Yagaosha, Khynsha and Tunshaj
in the wvulley of the Yongtze, at the mouth, there is a greut shoal,
culled the "Yungtze Shoal",

In the investligated rogion, in the southeastern corner, the bottom
is sundy, grey-yellow or light grey in color; on the margins of the
rogion of sundy silt tho sond contedins a great amount of silt. On the
busis of the foregoing oomposition, as analyzed on a preliminary beasis,
the sadiments of the Yollow and East Chine 5eas have been formed on the
soz vottom primarily from the alluvium carried into the sea by rivers.
To the north of the Chinese Gulf of Khan'chzhou the mounta.ns of the
mainland for the mest purt are orlented perpendicular to the sees In
addition, there is e very great numher of tributaries and the rivers
themselvesn are longs Liao-ho, Hal-ho, Hwang~ho and lwai-ho.

Sxtending in a northeast-southwest dircoction in the East China

Joe, from the share to considerable depths, there is a sandy bottom
which a;peers to be chiefly under the influence of a warm ourrent with
i very rapid flow. Therefore the fine bottom material in this region
nas been carried awey completely and only lorge particles remain;
along the shore there is a sandy bottom whion is also under the
influence of incoming and outgoing tides and their currents; for example,
neur the mouth of the Chentantszyan River there is a sandy bottom formed
under the tidal action of Khan'chzhou Gulf. In the northern part of the
Yollow Sea there is {iner silty-sandy bottom material, forming chiefly
under the influence of geatle tidal currents. There is no question but
that the control of the distribution of sediments in the East China Sea

. and the southern port of the Yellow Sea also depends on a number of other
secondaxy fectors vhich remain to be studied in greater deteil in the
future. ("Preliminory Study of Bottom Material of the Bast China Sea
and the Southern Part of the Yellow Sea", by Fang Shih-ch'ing and
Ch'ing Yun-sen, Oceanologia et Limnologia Sinica, vol. 2, no. 2,
1959, pp. 84-85)
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Naw Books on Soviet Oceanographis Rotearch

Two new books on Soviet Oceanographic ressarch were recently
issued. One of these, Berega Beringova Morya (Shore of the Bering
Sea), was isoued by the Instituty of Oceanology, Moscow, in 1959.

The book contains a generalizatior of the results of the investigations
on the expelditionary ship, "Geolog" (1951-1954) and also literature and
cartographic materials ooncerning the struoture and dynamios of the
coastal zone of ‘the Bering Sea, The Look oontains 358 pages with
illustrations as well as insertions and a map,

The seoond, T Instituta Okeano i, I, XXXIII b
Khimii Morya. (Works of the Institute of Ooceanology, Vol 33, Problems
of Chemistry of the Sea), Moscow, 1959, is a 210 page illustrated book
concerning studies on the origin of the minimum oxygen layer and the
laws of its disposition in the ocean, the biogeniv elements of the
upper water layers of the Bering Sea, the chemical composition of mud-
waters from the Pacific Ocean, ete. ("New Books"; Vestnik Akademii
Nauk SSSR, No 1, Jan 1960, p 130)

V. ARCTIC AND ANTARCTIC

A Three-Month Report of Soviet Aniarctic Activities

The Chief of the Soviet Continentel Expedition, A, G, Dralkin,
has reparted the following by radio from Antarctic stations for Maroch,
April and May 1959.

Maroh

Mirnyy observatory. Aerologicael researoch. In March 1959 the
mean value for atmospheric pressurn at the earth's surfane was 9686.8 mb,
air temperature -8.9°, wind velocity 11.8 m/sec., relative humidity
74%. The overall cloudiness was 7T.1. The mean height reached by
radinsondes was 21,000 m,

During the month of March air temperature varied from 2.1° to
-18.99, the total preoipitation was 583 mm., the number of days with
snowstorms was 18,

A successive alternation of meridional and zonal atmospheric
oirculation was noted in the Indian Ocean sector of Antarctica in March;
zonal oiroulation at the beginning of each 10-day period preceded
meridional oircnlation. In accordance with this ciroulatory regime
Jet streams were obaserved aloft on three occasions; the maximum wind
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potnt there 4u i bell of olayey oilt at dopths of G0 to 80 m. Purallol
to tim shoru the bobtom color is yeoy to yellow, tho fruction iv unifornm
wad vory finoy from the oiwtern purt of Chinchantuo southw.rd, to
Tyankhyn Inlund, it booomon deepor. Yo tho north of tho Bunt China

vua wid dn that purt of the sua to the ount of tho mouth of tho Yangtze
Rivur, the clayoy 6ilt iv almost uniform. In thiv region there ure silty
bolto of bluok and d.rk groy ocolor, unifora in oviso und oontuining o
tisall aaount of swendy in the vioinity of tha oustorn port of Toezyuoch-
shouwan tho al lty bolt puvves into tho sundy silt bod of thut rogion.

To the oouth of tho Yangtze, thut is, in the region of the Eanst
Dhinu Sou, the wuter is dooper, the bottom is siltier and further from
tho shore tho bottom is oundy. Near the mouth of the Chontantszyan and
to tho north of the Yungtze River tho soa bottom is sundy, but neor tho
mouth of tho Usunkao there ore shoalss Yogaosha, Khynsha and Tunshaj
in the vulloy of tho Yangtze, at the mouth, thore is a great shoal,
czllod tha "Yangtze Shoal",

In the invostiguted rogion, in tho smoutheacotorn corner, the vottom
it oundy, grey=yellow or light yrey in colorj on tho margins of the
rogion of sundy s6ilt tho oond contedns a (reut amount of silt. On the
busis of the foregoing oomposition, as enclyzod on a proliminary besis,
tho oedimonto of the Yollow and East Chinc 3eas have beon formed on the
sox bottom primarily from the alluvium carried into the sea by rivers.
To the north of the Chinese Gulf of Khan'chzhou the mountains of the
neinlund for the wmost purt are oriented perpendioular to the sea. In
uddition, there 1o & very greunt numher of tributaries snd the rivers
themsolves are iongs Liao-ho, Hai-ho, Hweng-ho and Hvai-ho.

Jxtonding in o northoast-southwest dirootion in the Eust China
vuiny from the chare to oonsiderable depths, there is a scndy bottom
which u;poers to be chiefly under the influence of o wurm ourrent with
w vexry rapid flow. Therofore the fine bottom material in this xegion
18 been curried awuy oompletely end only lorge particles remain;
uloly the ohore there ig a sundy bottom which is also under the
influonce of incoming end outgoing tides and their ocurrents; for example,
nour tho wmouth of the CThentantszyan River there is a sandy bottom formed
under the tidel action of Khan'chzhou Gulf. In the northern part of the
. Yollow Seu there is finer silty-sundy bottom material, forming chiefly
under the influence of yentle tidal ourrents. Thero is no question but
thut the control of the distribution of sediments in the East China Sea
- und the southern pexrt of the Yellow Sea also depends on a number of other
sacondary factors which remain to be studied in greater detail in the
future. ("Ireliminnry Study of Bottom Material of the East China Sea
und the Southern Part of the Yellow Sea", by Fang Shih-ch'ing and
Ch'ing Yun-secn, Oceanologia et Limnologia Sinioca, vol. 2, no. 2,
1959, pp. 84-85)
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Now Books on 8oviet Ocepnographio Rgsenroh

Two new books on Soviet Oceanographic reseurch were recently
issued. One of those, Boregn Beringova Moxya (Shore of the Bering
Sea), was issued ®y tho Inetitute of Ocoanology, Moscow, in 1959.

The book contuirs o goneranlization of the rosults of the investigations
on the expeditionary ship, "Goolog" (1951=1954) and also literature and
cartographio materials ooncerning the struoture and dynamioca of the
coastal zone of the Bering Seoa. Tho book contains 358 pages with
illustrations as well as insertions and a map.

The sooond, Trudy Institute Okeanologii, I, XXXIII, Problemy

Khimii Morya. (Worke of the Institute of Oceanology, Vol 33, Problems
of Chemistry of the Saa), Moscow, 1959, is & 210 page illustrated book
concerning s tudies on the origin of the minimum oxygen layer and the
laws of its disposition in the ocean, the biogenio elements of the
upper water layers of the Bering Sea, the chemical composition of mude
wvaters from the Pacifioc Ocean, eto. ("Now Books"; Vestnik Akademii
Nauk SSSR, No 1, Jan 1960, p 130)

V. ARCTIC AND ANTARCTIC

A _Three-Month Report of Soviet Antarctic Activities

The Chief of the Soviet Continental Expedition, A, G. Dralkin,
has reparted the following by radio from Antarctic stations for March,
April and May 1959.

March

Mirnyy observatory. Aerological research. In March 1959 the
mean value for atmospheric pressure at the earth's surface was 9686.8 mb,
air temperature -8.9%, wind velocity 11.8 m/aeo. s relative humidity
74%. The overell oloudiness was 7,1. The mean height reached by
radiosondes was 21,000 m.

During the month of March air temperaturs varied from 2,1° to
-18,99, the total precipitation was 56,3 mm., the number of days with
snowstorms was 18,

A successive alternation of meridional and zonal atmospheric
oiroulation was noted in the Indian Ocean sector of Antarctica in March;
zonal circulation at the beginning of each 10=day period preceded
meridional circulation. In accordance with this circulatory regime
Jet stroams were observed aloft on three occasions; the maximum wind
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volocity 4n tho jot stroams excooaded 00 m/noo. High wind velooities were
obsarved in a Jot otroum of south-southwentorly direotion in a high polar
ridgo oonneotad with the Now Amotordam antioyolono (with a presoure of
ubout 1030 mb in tho ocoenter).

The intonsifioation of the Jot ntroam was onusod, on the one hand,
by the approach of a cyolono from tho weot und, on the other hand, by
the southwurd movement of u neur=stagnant low oituated to tho north of
. Wilkes stution. ‘

Thus, the blook thus formod (polar ridge -- New Amsterdam anti-
oyolona) foroed the oyclonos moving from the itlantic seotor to pass
somewhat to the south, The approach of & oyolone to the coast of tne
continent was accompliohed by the diawing out of worm air and the
development of a high polar ridge.

Geophysical work. A disturbed state of the magnetio field was i
observed at the beginning and end of the month. A small inorease in
activity was noted between 1 and 12 March. The number of calm days in
Maroh wae almost twice as yreat as in January and February combined.

The number of daye in March with a mean index of k < 3 was ten, in
February two, in Januaxy four. The results of magnetio field measvre-
ments along the route Mirnyy-Kousomol'skaya were processed. In the
vicinity of Pionerskaya a number of anomalies of small extent were
discovered, which are possibly suitable for the computation of the depths
of the base of the subglacial relief.

The state of the ionosphere was less disturbed than in February.
The oritioal frequencies of the F» layer inoreased to 10-11 mc. The
lifespan of the Fq layer continued to decrease; it was observed from
0900-1000 to 1500-1600 hours local time. The critical frequenoies of
the E-layer decreased; they did not exceed 3.5 mec. In the first half
of the day n sporadic C-type layer appeared with a soreening of higher
layers, in the evening =- an H-type layer, at night and in the morning
-- a sporadic F-layer, but with sharper soreening than in February.

The minimum frequencies possessed a constant variation -~ they
increased by day and dropped at night, not exceeding 2 mo. when on
. disturbed days. A disturbance was observed between 27-30 March and
was characterized by sharp deoreases in the oritical freyuencies with
complete absorption (28 March, betwsen 0300 and 0800 hours Greenwich
. time) of the Zsviating region.

Visual observations of aurores were made. Beginning on 15 March ‘
regular round-the-clock radar observations of auroras were madse. ¢
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Glaoiologionl resenroch. Sevon holes wore drilled with a total depth
of 172 m (at Mirnyy == to 8, 12 und 18 m., on Drigalokiy Island == two
to 60 m., on the Shaokloton ohelf ioo ~- %¢ 5 and 29 m.g. Temperatureo
were meusurod in two drill holos on Drigalekiy Island and in a 64-meter
deep hole in the vioinity of Mirnyy mewsuroments were made with meroury
and resiotonce thermometersj thene demonstrated the reliability of work
with a four-wire oirouit. A thermmagradiert apparatus was marufaotured
and onlidbrated. Seismioc sounding wan used to mnkoe an incomplete measure-
ment of the thiokness of tha Shackluton shelf ice to theewst of Mill
Island,

The intersection of signal lighto on Drigalokiy Ioland wan tested
for the first time for determination of the speced of melting of the
ice cupola. First attompte were mnde ot making holiotropic observations
from the cupola on Drigalekiy Island and the intersecticn of points
in the daytime wans shown to bo fonsible, An apparatus wuo devised for
the suproonic investigution of ice. Two complex onow measuring
observitions were mande and work wne completed on the preparation of
an undersnow laboratory for the study of the mechanics of ice, snow
and firn.

Attempts were made to dgtermine the coefficient of viscosity and
the modulus of elasticity of ice forming on the wings, tail surfaces
and propellors of airoraft. Compression tests were made of samples of
snow from Drigaleskiy Island and oompression curves were drawn for the
first two stuges of loading; stratigraphic cbservations were made for
the determination of instantaneous cohesion and density on peripheral
parts of Drigalskiy Island; determinations were made of the thickness
of annual layers of instantaneous cohesion and density on Mill Island
cupola and the young Shackleton pack ice; on the thick Shackleton
shelf ice determinations of long-range cohesion were made under natural
conditions.

Hydrological research. Two flights were made for the purpose of
ice reconnaissance of the Davis Sea. Daily panoramic photo surveys
were begun for the systematic cbservation of the formation of young
pack ice in the vicinity of Mirnyy. An instrument was prepared for
cperation from the pack ice for the measurement of the mean velocity
of flow, the vertical and hori.ontal components of its velocity, the
mean temperature of the water and its pulsation; two calorimeters were
used to study the flow of heat from the tottom and from the ice ocover.

Vostok station. In March 1959 the mean 7alues for atmospheric
pressure at the earth's surfacs was 626.1 mb, air temperature =52.99,
temperature of the snow surface -55°, relative humidity 76%, total
precipitation 12.1 mm. Overall cloudinessws 3.6. The mean height of
radiosonde observations of the atmosphere was 20,717 m., while pilot
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billoono roso to & mean haelght of 20,266 m. Tho moan hoizht of the
tropopiuso wub 8,455 me  Tho moximum air tomperatura was =37.7° and tho
uindius wao =67.4°,

Tha grent nmount of proocipitation wao due to ntrong inflation
during enowytormov. The provailing wind direotion wao wostorly and
pnouthwastoerly.

- The moun wind voloceity wans 6.7 m/peo., with o maximum of 13 m/naoc.
Thore woro onowstorms durdny a lurge part of the month vith a ohorp
ducradacy in horizontil vioibility.

Thoe lonotphoro utation wao in constant oporution. Ovor a poriod
of & month thoro woc o gredual drop in thoe critical froyucncies of tho
Beluyor, right up to complote dluup,varance aot nijht. The I, layor
was olmout constuntly diffuse. The winimum dunsity of ionization of
the Fp loyor wes notod wt ubout 1700-1800 hours Groenwion time. Triol
paoto surveyu of wurorus wore begwl ub the end of the month.

Kotisouwol'eleuyu stations Closed temporarily on 8 March 1959.

Losurev stations The stution wus opened on 10 March 1959.
Re,ulur observations werce begun in the fields of meteorology,
actinonstry, terrestriul mognotism and aerology. The mean value for
atmospheric pressure a.t the ourth's surface was 977.8 mb, air
temparature vas -11,3° s wind velocity was 13.2 m/Beo., relative
huaidity was 826, Ovorall cloudiness was T.4. The mean height of
radiosonde observetions was 15,970 me, while the height to which gilot
balloons roso was 10,640 m, The maximum air temperature was =2.3,
ainimum -27¢72°.

The provailing wind direction was easterly und southeasterly.
The meximun wind velocity was 57 m/eao. On nine days there were winds
of gale force, four of which showed winds of hurricane force. Over a
21 day period the thickness of the snow cover in the vicinity of the
otation inoreased by 24 cm.

April

At Mirnyy observotory. Aerometeorological research. In April
1959 the mean values at the earth's surface weres atmospheric
v - pressure -=- 965.5 mb, air temperature -- =12.69, relative humidity --
70,o. The overall oloudiness was 6.3, The total precipitation was
10.6 mm., while the mean height of radiosonde observations was
23,200 o0 During the month the air teumperature varied from =10 to

- 24.4 [
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Zonal atmospherio oirculution prodominated in April in the
douthern Hemisphere. During the two rreceding fall monthe there was a
sharply exproosed meridional oiroulation of the utmenphore. An even
cooling of the air took pluse from the high latitudes to lower latitudesy
this could not but be exproosved in a weakeoning of the temperature contrast
between subpolar and subtropical regions. Data for atntions in the
equatorinl belt of the Pacific Osoan, Indian Ocwan and Atlantic Onean
sectors show that relatively cold nir wus npreud out to the equntor.
An unalysis of n time profile shows that oyoloneo for the most part
moved from west Lo oust in April.

The winds in the tropoophere were predominantly wenck and changed
in direction from the western yuarter to the :uastern quarter, corres-
ponding to the passuge of cyolones. Jot streams with a sovthwesterly
diroction were observed; they were associatod with the movement of a
oyclone from tho region to the southwest of Kerguelen Island toward
Mirnyy. The lifetime of the jet streums wus 12 hoursj the maximum
wind velooity at the tropopause lovel was 60 m/second.

About 24 hours passed between the moment of the change of direotion
of the Jjet stream from southwest to west-northwest and the beginning of
snowfall at Mirnyy. The appearance on 28 April of a jet stream of a
different type, southeasterly in direction, with an air veloocity at the
tropopause level of more than 60 m/seo., and an irorease in the height
of the tropopnuse by 5 km., was caused by the influence, on the one hand,
of the polar antioyoclons, and on the other hand -- by the trailing part
of a cyclone situated in the vioinity of Wilkes station.

In addition to jet streams in the troposphere, jet streams were
twice observed in the stratosphere in April.

Geophysical research. The magnetic field was relatively calm in
April. The characteristic incrcase in activity in the morning hours
(Greenwich time) appeared to be weaker than in January and February.

In the evening hours there was frequently a sharp increase in activity,
continuing about an hour. The general state of the ionosphere in April
was calm,

A small disturbance was observed on 9 April; it was expressed in
a decrease in critical frequencies in the Fp layer and the initiation
of complete absorption in 2 hours. A deviation from the normal state
also occurred on 24 April when there appeared a sporadic layer of the
A-type, screening all higher lsyers. For the period of an entire month
there was an increase in the critical freyuencies of tke Fp layer to
12-14 mo. This layer was very diffused at night. The lifespan of the
F4 layer decreased sharply. The layer was observed for a period of
1-12 hours; its oritical frequencies did not exceed 3-3.1 mc. There
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wen an inoronse in the number of cuses of tho appearance of sporadio
layers with a purtial soreening of rigions lying above., Two maxima
were noted in the diurnal march of the number of radio reflections from
aurorasj these were at 0300 hours and (more weakly oxpressed) at 0700
houre Greenwich time. The greutest number of refleotions was noted
500-800 km to the northeast of Mirnyy.

Forty earthquakes were recorded in April. Epicentral distances
(from 6,000 to 9,000 km) were determined for six of them.

Glaoiological research. Three holes were drilled at Mirnyy and
on the Shackleton ice shelf, Seismic sounding was accomplished on the
Shackleton ice shelf und precise reflections were received of the ocontact
between ice and water. Hydrographs of refracted waves wore drawn for the
upper layexr of the shelf ioce.

Seismic sounding was accomplished in the central part of Drigalskiy
leland for determination of the mean veloocities of elastioc waves in the
ice mantle. On the Shackleton shelf ice seismic core sampling was
accomplished in a 32-meter hole. A series of investigations was made
on Drigalskiy Island, the Shackleton shelf ice and in the vicinity of
Mirnyy for the study of the thermal and mechaniocal properties of the ice
and snow.

The thickness of the pack ice was measured on a systematic basis,

Vostok station. The mean values at the earth's surface were: air
temperature -- -61.8°, atmospheric pressure -- 627.6 mb, wind velocity
5.6 m/sec., relative humidity -- 75%, temperature of the snow surface
~=~ =64.4°, Overall ocloudiness was 4.3, Total precipitation was 5.9 mm.
Prevailing wind direoction was west-southwest. Three snow surveys were
mide in open areas. Mean denal ty of snow was 0.3 g/om .

Thirty radiosonde observations and an equal number of pilot
telloon observations were made. The mean altitude to which the radio-
sondes rose was 19,211 m,, for the pilot balloons this figure was 18,950 m,

Ionosphere observations were made on a continuous basis. The .
E-layer was observed in the limits of the station'n freyvency range over
a period of 10-12 hours; the rest of ths time the critical frequencies
were less than 1 mc or the E-layer disappeared comp)ately. 3y the end
of the month there was a weakening of the sporadic iavers. Auroras
with an intensity greater than 1.5 were observed or. 14, 15 and 16 April;
auroras with an intensity of 1.0 or less -- on 8, 9, 15, 19, 30 April.
The color of the auroras was always whitish.
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Obeervations of terrestrial magnotiom were made. Over a period of
o month thore were 14 ocalm days, 13 moddrately disturbod days and 3
disturbodl days. Two magnetio storms were observeds 9-10 April with
an ampli4ude up to 690Y and 23-24 April with an amplitude up to BZGY .

Lazarev station. The mean values at the earth's surface weres
atmospheric pressure 985.1 mb, air temperature Ehero is_an obvious
typographioal error here, with ono or more lines omittoﬂ relative
humidity (2) -- 84%, wind velooity -~ 21.3 m/sec. Overall oloudiness
vas 6.9, Temperature of the snow surface was =14.0°. Total preoipita-
tion was 3.2 um. The mean height reached by radiosondes was 20,480 m.

May

Mirnyy observatory. Aerometeorological work. In May the mean
values ot the earth's surface weres atmospheric pressure =- 984.5 mb,
air temperature -- 13.7°, wind volocity =- 13.5 m/seo., relative
humidity =~ 78%. Oyerall oloudiness was 7.1. The mean height of
radiosonde observations was 19,000 m.

During the month the air temperature varied between =4.3 and =279,
There were 27 days with snow storme. Maximum wind velocity was 43 m/eec.
0f great interest are measurements made by snow-melting apparatuss
over an 18-day period in an area with a 1-meter base and a height of
3 meters and with a mean wind veloocity of 13 m/sec., the movement of
65,926 kg of snow was recorded.

The first 10 days of May was characterized essentially by zonal
oirculation of the atmosphere. A cold and relatively stagnant low was
situated over the region of Mirnyy; new active cyclones moved from
west to east along its northern edge. One of them caused a brief
snowfalll in the middle of the ten-day period.

In the upper troposphere the approach of the cyclone mentioned was
preceded by the appearance of a Jet stream with a southwesterly
direction and an increase in the height of the tropopause by 2.5 km.

The maximum wind velocity in the jet stream in the troposphere was
40 m/sec. During the first 10 days winds in the %roposphere essentially
dominated the eastern quarter with a velooity of 4-12 m/seo. Winds in
the lower troposphere were observed from the western quarter with a
velocity of 12-16 m/seo., with the exception of the earlier mentioned
cass assocliated with the approach of & cyclone. In this case 2 streto-
spheric jet stream preceded the jet stream in the troposphere.

In the seocond 10-day period zonal circulation was maintained in the
subpolar zone of the Indian Ocean. However, cyclones moving from west to
east curved around the nearly stagnant low in the vicinity of Mirnyy
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vomewhut farthor to theo south than in the firot 10-day period. This
ovidently accounts for the appoarance of western yuarter winds in the
middle and upper tropoophere with a volooity of 1-12 m/ueo (with the
exception of a powerful jet stream of a southwesterly direction,
observed at the beginning of the seoond 10-day period and associated
with the approach of a oyclone in the vicinity of Mirnyy). Its
muximum velooity in the troposphere was about 70 m/uoo.

Toward the end of tho second and in the course of the third 10-day
period, in the viocinity of Mirnyy and to the north of it, we observed
an extonsive oyolonic zone which wus blocked by a powerful stationary
Australisn antioyclone combined with a polar ridge in the vieinity of
r Wilkes Land. In the third 10-day period there were eastern quarter
winds throughout the troposphere with prevailing velooities of 20 m/aeo.,
and maximum speeds greater than 40 m/sec.

The first series of cyclones in the middle of the third 10-day
period was concluded by an intensification and movement of the polar
anticyclone from the east toward Mirnyy. The passage of cyolones over
Mirnyy was usually preceded by o characteristic stratospheric jet
stream; this faot makes it possidle to predict the deterioration of
weather in advanoce.

In May the thickness of the stratospheric jet streams varied from
6 to 12 km with maximum velooities from 50 to 70 m/sec. at heights of
19"21 kxno-

Geophysical research. The magnetic field in the rirst 10-day
period of May was relatively calm. A magnetic storm was observed
between 1-14 May; on 12 May it attained maximum intensity and was
accompanied by complete disruption of radio waves and by bright auroras.
We began a regular recording of shorte-period variations of the
magnetic field by use of LGU magnetometers with paper moving at the
rate of 6mm/min and with the value of a graduation about 1 1(/hm.

At the beginning of the month the ionosphere was calm, with the
criticel frequencies in the F, layer from 2 to 10 mc, after which
complete absorption set in. éoward the end of the day everything
became calm. At 0300 hours on 11 May complete absorption again set
in, continuing to the second half of the day on 14 May.

The disturbance, expressed by an increase in minimum frequencies
and from time to time by the setting in of complete absorption, also
ocontinued during the next three days. A small disturbance, expressed
by a decrease in critical frequencies in the Fy layer, was observed on

25 Msy.
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oo of 3 wero observad on 11 May, with a
d o brightnees of 1 on othor days.

Auroras with a bright
brightness of 2 on 13 May a

In May 57 tremors and
epicentral distunocas were
9,000 km, Two very distant
distances of 15,000 km.

arthquakes were rocorded, for 8 of which the
cordod at distances of betwoen 3,000 and
earthquokes were recorded with epicentral

Two bore holes were drilled, with depths
rnyy. Temporature was measured in a hole
15 and 150 m.§ a survey was made of the
the ochesion value for the snow surface
neity of the snow in the holes; work was
modulus of elastioity of ioe} experiments
e coefficient of visoosity and other
a8 of ice. The speed of movement of the
vioinity of Mirnyy.

Glaoiolcgiocal rosesrc
of 12 and 30 m, 7 km from
at a range of depths betwe
thicknese of the sncw cove
was determined, as was the
oarried on to determine th
oontinued for determining
physical-mechanioal proper
glacier was measured in th

8 and geomagnetic specialists accomplished
geodetic research on Dirigalskiy Island.
teams used Penguin oross-country wvehiocles
d research in the deep continental interior
rnyy and Pionerskaya.

s made of the Davis Sea. A flight was made
in an LI-2 airoraft to the JAustralian station Wilkes to render assistanoeé
to a sick polar speocialist. ('"By Radio from Antarotica," Byulletin'
Sovetskoy Antarticheskoy Expeditsii, No. 7, pp. 48-50, No. 10, pp. 34-35;
No. 11, pp. 46-48 (1959) ) ’

A group of glaoiologi
all-around glaciologiocul
During the month gravimetr
for continuation of all-ar
and in the sector between

An ice reconnaissance

A New Soviet Measurement of the Earth's Crust in‘Antdrotioa

The prinoipal sources of information about the deep structure of the
earth's orust are seismological deta, deep selsmic sounding and gravimetry.
It is well known that the_density of the upper layers of the substratum
is approximutely 0.4 g’/cm3 greater than the earth's orust. Therefore in
those places where the substratum is situated closer to the surface of the
geold, the ecceleration of the force of gravity in the Bouguer reduction
will have a greatsr value. On the other hand, in those places where the
tuickness of tho earth's orust is great (and, consequently, the substratum
is situated deeper), one observes a negative anomaly of the force of
gravity (in the Bouguer reduction). :

On. the basis of considerable gravimetric data it has been established
that highlands are usually characterized by considerable (from 150 to

550 mgl) negative Bouguer anomalies. Lowlands and low plains usually have
anomalies in the range +50 mgl. Shelf regions are essentially characterized
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by woek (up to 100 uyl) powitive wion..lios. For deop wator zonon
(500 w wad more) Bougu-r womalivs on the order of 200-450 myl ure
churactoriuvtio.

We huve recoivod our first dutu cuncernin, the gravitutional field
of Lastorn intnrotions In addition we huve ouffioiently reliable
determinutionos of the thickunoss of the ice ulony the profile Mirnyy-
Yionurskayo and ocho=soundin,, meosurements of the depths in Davis Sea.
Thiuv huo mude it posuible to oompute Bouguer unomalios alony tho
moridioial profile between the Davio Sea and Pionerskaya. The deneity
of sea wuter in coupututions was wsoumod to be 1.03, thut of ice ==
0.9, wid that of the curth's crust -- 2.,84. Anomalies for the seotions
of the profile covered Ly continental ice wore computed only for those
points for which we hud seismic data on the thickness of the ice. In
the sector Mirnyy-Km. 245, we used the seismic data on the Second
Continentul Sxpedition, supplicd by O. K. Kondrat'yov; in the sector
between Km. 245 =~ Pionorskuaya, the date of the Third Continental
Expedition was used., Whon ocomputing Bowguer anomalies we took into
consideration the attraction of tho ice situnted above sea level;
Jdependin, on whether or not the underlying bed was situated below or
above oeu lovel, a "fil1" wos made to sea level by fictitious masses
with o density of 1.76 or the influence of excess material was taken
into accoun$, .lso assuming their density to be 1.76.

On the basis of prolininery estimates of the acouracy of aravi-
metric dota (x 10-15 umgl), seismic aad echo sounding data (+ 50 m),
and ulso the cssumed density charscteristios, we may assume our Bou_uer
wnomulics to v ve ax accuracy oa the order of + 20 myl.

The murine depressions surrounding the lastern Antarctic are
characterized by a thicl luyer of sediments whose density may be
assuued to be close to 2.3, Considering tihis factor for geolo -ical
anomclies in the sector of tie profile between Kn. 100-200 in the
Davis Seu, we ,ct somewhut reuter values than for a Bouguer aiiomaly.

By usin; the values of Bouguer snomelies for the entire profile,
it is poosible to divide it into three sectioass 1) 200-100 km of the
Davis Sea -~ u rogion of transition from a typically oceanic crust to a
shelf zone (geomoryhological continensal slope); 2) km 100 in the
Davis Scu to km 50 botween Mirnyy and Pionerskaya -- a shelf zonej
3) km 50 between Mirnyy ond southward -- a zone of platform lowlande
und low pluteaus.

Recently « numbor of atteu.ts have been made, by means of comparison
of seisnic und gravimetric data, to determine what mean thickness of the
crust corresponds to & zero Bouguer anomaly. The following results were
rocaiveds
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B, A. Androyev in 1958 30 kn
I. N, Kropotkin and others in 1958 36 lm
Dzh. L. Uorzel and G. L. Sherbet in 1954 3% km

Inasmuch as there are still no soismic determinations of the
thickness of the eurth's orust in the viocinity of the profile Davis Sea~
Pionerskaya, it has been assumed that a zero Bouguer anomaly ocorresponda
to a thiokness of tho earth's orust of 33 lm.

]

The difference in the density "orust-substratum" was assumed to
equal 0.4, Computations were made by & formula for an infinitely plane-
parallel layer. Using the Mohorovicic boundary thus derived, we asde 8
control determination of the Bouguer enomaly by use of a Gamburteev
overlay; this gave a good correlation between computed data and the
initial values of the anomalies.

The Mohorovioic boundary ae we determined it is only a first
approximation to the true one, ‘because we know nothing about the deep
struoture of the orust. Therefore it is very important to conduct deep
seismic sounding in this region. ’

It is probable that the greatest deviation of the configuration of .
the derived Mohorovicic boundary from ite actual position will be in the
transitional zone from a orust of continental type to an oceanioc type
orust. Nevertheless we can delineate this zone with confidence because.
the crustal thickness therein decreases rapidly from 30 to 15 kme It ...
may also be noted that there is a gradual increase in the orustal thiocke.
ness from the coast toward the heart of the continent. In the vioinity .
of Mirnyy it is sbout 32 km, at Pionerskaya -- 37 km, and at Komsomol-
ekaya -- about 40 km. It can be stated with confidence that Eastern
Antarctica has a continental type orust. o

In the interior of the continent there are zones where the rook bed
is situated below Bea level under a thiock layer of ice. Before glaciation
they were probably low plains and have now subsided as a resuli of
isostatio sagging of the earth's orust under the weight of the ice.

(™ hickness of the Earth's Crust Along a Meridional Profile From the
Davis Sea to Pionerskaya Station,”™ by S. A. Ushakov and G. E. Lasarev,
Byulletin' Sovetskoy Antarkticheskoy Ekspediteii, No. 10, 1959, pp 9-12)

Current Measurements on a Coastal Sector of the Davis Sea

In 1957, during the period of the Second Continental Expedition,
observations were made of currents on the coastal part of the Davis Sea
(points of observation are shown in Figures 1 and 2). Currents were

measured from the pack ice at depths of 10 and 25 m. Observations were
processed by the method of harmonic analysis -- partly by the Darwin
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method and partly by tho Admiralty mothode The rosults of observations
are given in Tebles 1 and 2. ("Concoraing Currents on the Coustal Sector
of the Duvlius Soa," by N. P. Shesterikov, Byulletin' Sovetskoy Antarksi-
choskoy Ekepeditoii, Nos 10, 1959, pp. 24-28)

Asromagnetio Work Yields Striking Results Near Mounts Gauss and Brown

Until aeromagnotioc work was aocomplished in the vicinity of Mount
Gauss in 1957, there had been only extremely limitod information available
about the geological structure of the seotor between Mount CGauss and
Mount Brown. These penks were assumed to be completely independent of
one another because their rocks were of different ogos. These outorops
appear in only & small area and until now our ideas have been based on
interpolation rather than on adeguate anta.

Aeromagnetioc work in thic region wos limited to a relatively narrow
zone near the coast of the continent, approximately from 66°30' to
67°00' 8. The surveys were made by the geophysioists Yu. S. Glebovskiy
and A. M. Karasik in a LI-2 aircraft. Measurements of the magnetio field
were made at a scale of 11500,000. Control was generally poor, with
errors of several kilometers in places, Flights were made at an altitude
of 600 m.

Despite the several inadequacies in the work, the resulting map of
isolines of AT enables us to derive importent and well founded conolusions
about the geological structure of the studied area. This map in simplified
form and at e reduced scale is shown in Figure 1. There is a northeaste
southwest zone of magnetic anomalies pussing through the entire region.,

The peculiarities of the magnetio field here ocan be due only to Archaean
rocks near the surface. The most intense anomalies are doubtlesaly due
to basic rocks.

The aeromagnetic survey established that the rocks making up Mount
Gauss are practically nonmagnetic.

Figure 2 shows a schematic map of the Brown-Gauss region.

The conclusion drawn on the basis of this survey is that there is a
subglacial and submarine range here -- a horst -- made up of rocks pre-
dominatly of Archaeun age.

The aeromagnetic survey has brought together a series of earlier known
disconnected facts and makes it possible to delimit the Brown-Gauss region
as a single zone of uplift of ancient rocks. Gauss volcano and Mount Brown
prove to be only individual phenomess in a large-scale geological structure
whose existence was unknown before aeromagnetic work was accomplished.
(™The Brown-Gauss Subglacial Range," by Yu. S. Glebovskiy, Byulletin!
Sovetskoy Antarkticheskoy Ekspeditsii, No. 10, 1959, pp. 13=-17)
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